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The NASA STI Program Office... in Profile

Since its founding, NASA has been dedicated

to the advancement of aeronautics and space
science. The NASA Scientific and Technical

Information (STI) Program Office plays a key

part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by

Langley Research Center, the lead center for
NASA's scientific and technical information.

The NASA STI Program Office provides access

to the NASA STI Database, the largest collection

of aeronautical and space science STI in the

world. The Program Office is also NASA's

institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the

NASA STI Report Series, which includes the

following report types:

TECHNICAL PUBLICATION. Reports of

completed research or a major significant

phase of research that present the results of

NASA programs and include extensive data or

theoretical analysis. Includes compilations of

significant scientific and technical data and

information deemed to be of continuing

reference value. NASA's counterpart of peer-

reviewed formal professional papers but has

less stringent limitations on manuscript length
and extent of graphic presentations.

TECHNICAL MEMORANDUM. Scientific

and technical findings that are preliminary or

of specialized interest, e.g., quick release

reports, working papers, and bibliographies
that contain minimal annotation. Does not

contain extensive analysis.

CONTRACTOR REPORT. Scientific and

technical findings by NASA-sponsored

contractors and grantees.

CONFERENCE PUBLICATION. Collected

papers from scientific and technical

conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

SPECIAL PUBLICATION. Scientific,

technical, or historical information from

NASA programs, projects, and missions,

often concerned with subjects having

substantial public interest.

TECHNICAL TRANSLATION.

English-language translations of foreign

scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI

Program Office's diverse offerings include

creating custom thesauri, building customized

databases, organizing and publishing research

results.., even providing videos.

For more information about the NASA STI

Program Office, see the following:

• Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

• E-mail your question via the Internet to
help@sti.nasa.gov

• Fax your question to the NASA STI Help Desk

at (301) 621-0134

• Telephone the NASA STI Help Desk at

(301) 621-0390

Write to:

NASA STI Help Desk

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320



Introduction

This supplemental issue of Aerospace Medicine and Biology, A Continuing Bibliography with

Indexes (NASA/SP--1998-7011) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coverage, Aerospace Medicine and Biology concentrates on the biological, physiologi-

cal, psychological, and environmental effects to which humans are subjected during and following

simulated or actual flight in the Earth's atmosphere or in interplanetary space. References describing

similar effects on biological organisms of lower order are also included. Such related topics as sani-

tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and

personnel factors receive appropriate attention. Applied research receives the most emphasis, but

references to fundamental studies and theoretical principles related to experimental development

also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most

cases, by an abstract.

The NASA CASI price code table, addresses of organizations, and document availability informa-
tion are included before the abstract section.

Two indexes--subject and author are included after the abstract section.



SCAN Goes Electronic/
If you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN

from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,

aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN

the same day it is released--up to 191 topics to browse at your leisure. When you locate a publication

of interest, you can print the announcement. You can also go back to the Electronic SCAN home page

and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-

ference proceedings, journal articles...and more--available to your computer every two weeks.
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For Internet access to E-SCAN, use any of the

following addresses:

http://www.stL nasaogov

ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter

scan@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You

will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to

listserve@sti.nasa.gov. Leave the subject line blank and enter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a message to help@ sti.nasa.gov.

Phone: (301) 621-0390

Fax: (301) 621-0134

Write: NASA STI Help Desk

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biology reports? : ....... :: ....... ..........
=========== =========

Although hard copy distribution has been discontinued, ........ ..........
still receive these vitalyou Can announcements through

your E-SCAN subscription. Just subscribe SCAN-AEROMED

in the message area of your e-mail to listserve@sti.nasa.gov.



Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences division of STAR. Selecting a

category will link you to the collection of records cited in this issue pertaining to that category.

Life Sciences (Genera051

52

53

54

55

Aerospace @edicine 3

Includes physiological factors; biological effects of radiation; and effects of weightlessness
on man and animals.

Behavioral Sciences 5

Includes psychological factors; individual and group behavior; crew training and evaluation;

and psychiatric research.

Man/System Technology and Life Support 6
Includes human engineering; biotechnology; and space suits and protective clothing.

Space Biology N°A.
Includes exobiology; planetary biology; and extraterrestrial life.

 ndexes
Two indexes are available. You may use the find command under the tools menu while viewing the

PDF file for direct match searching on any text string. You may also view the indexes provided, for

searching on NASA Thesaurus subject terms and author names.

Subject Term mndex STq
Author Index PA-I

Selecting an index above will link you to that comprehensive listing.

Document Availability
Select Availability mnfo for important information about NASA Scientific and Technical Infor-

mation (STI) Program Office products and services, including registration with the NASA Center

for AeroSpace Information (CASI) for access to the NASA CASI TRS (Technical Report Server),

and availability and pricing information for cited documents.



The New NASA Video

Catalog is

To order your_

@

call the NASA STI Help Desk at

(301) 621-0390,

fax to

(301) 621-01 34,

e-mail to

help@sti.nasa.gov,

or visit the NASA STI Program

homepage at

http://www.sti_nasa_gov

(Select STI Program Bibliographic Announcements)

Explore the Universe]



Document AvailabiMity Information

The mission of the NASA Scientific and Technical (STI) Program Office is to quickly, efficiently,

and cost-effectively provide the NASA community with desktop access to STI produced by NASA

and the world's aerospace industry and academia. In addition, we will provide the aerospace

industry, academia, and the taxpayer access to the intellectual scientific and technical output and

achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers a wide variety of products and services to achieve its mission. Your

affiliation with NASA determines the level and type of services provided by the NASA STI

Program. To assure that appropriate level of services are provided, NASA STI users are requested to

register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one

of the following ways:

E-mail:

Fax:

Phone:

Mail:

help@ sti.nasa.gov

301-621-0134

301-621-0390

ATTN: Registration Services

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the

reproducibility of more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that

limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents and patent applications owned by NASA are announced in the STI Database. Printed copies

of patents (which are not microfiched) are available for purchase from the U.S. Patent and

Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in

advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid

purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA

Center for AeroSpace Information (CASI). The document ID number should be used in ordering

either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are

available for royalty-free licensing. Requests for licensing terms and further information should be

addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the

public is ordinarily given on the last line of the citation. The most commonly indicated sources and

their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the

back of this section. If the publication is available from a source other than those listed, the publisher

and his address will be displayed on the availability line or in combination with the corporate source.

Avail:

Avail:

Avail:

Avail:

NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy

(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in

the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.

Note on Ordering Documents: When ordering publications from NASA CASI, use the document ID number
or other report number. It is also advisable to cite the title and other bibliographic identification.

SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing

Office, in hard copy.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,

England. Photocopies available from this organization at the price shown. (If none is given,

inquiry should be addressed to the BLL.)

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain

collections of Department of Energy reports, usually in microfiche form, are listed in

Energy Research Abstracts. Services available from the DOE and its depositories are

described in a booklet, DOE Technical Information Center--Its Functions and Services

(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

Avail:

Avail:

ESDU. Pricing information on specific data, computer programs, and details on ESDU

International topic categories can be obtained from ESDU International.

Fachinformationszentrum Karlsruhe. Gesellschaft fiir wissenschaftlich-technische

Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. F'ublications of Her Majesty's Stationery Office are sold in the U.S. by Pendragon

House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing

charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the

availability of these documents should be addressed to the organization shown in the

citation as the corporate author of the document.

NASA Public Document Rooms. Documents so indicated may be examined at or purchased

from the National Aeronautics and Space Administration (JBD-4), Public Documents

Room (Room 1H23), Washington, DC 20546-0001, or public document rooms located at

NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the National Technical Information Service. Initially distributed microfiche

under the NTIS SRIM (Selected Research in Microfiche) are available. For information

concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation

Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm.

All requests should cite the author and the Order Number as they appear in the citation.

US Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks, U.S.

Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the United States

from the National Technical Information Service (NTIS). They are available to users

outside the United States through the International Nuclear Information Service (IN1S)

representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain

color illustrations, or otherwise may not have the quality of illustrations preserved in the

microfiche or facsimile reproduction, may be examined by the public at the libraries of the

USGS field offices whose addresses are listed on the Addresses of Organizations page. The

libraries may be queried concerning the availability of specific documents and the possible

utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division

Boston Spa, Wetherby, Yorkshire

England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office

Washington, DC 20231

Department of Energy
Technical Information Center

RO. Box 62

Oak Ridge, TN 37830

European Space Agency-
Information Retrieval Service ESRIN

Via Galileo Galilei

00044 Frascati (Rome) Italy

ESDU International

27 Corsham Street

London

N1 6UA

England

Fachinformationszentrum Kaflsmhe

Gesellschaft fiir wissenschaftlich-technische

Information mbH

76344 Eggenstein-Leopoldshafen, Germany

Her Majesty's Stationery Office

RO. Box 569, S.E. 1

London, England

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320

(NASA STI Lead Center)

National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center- MS 157

Hampton, VA 23681

National Technical Information Service

5285 Port Royal Road

Springfield, VA 22161

Pendragon House, Inc.

899 Broadway Avenue

Redwood City, CA 94063

Superintendent of Documents

U.S. Government Printing Office

Washington, DC 20402

University Microfilms

A Xerox Company
300 North Zeeb Road

Ann Arbor, MI 48106

University Microfilms, Ltd.

Tylers Green

London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, VA 22092

U.S. Geological Survey Library
2255 North Gemini Drive

Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road

Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046

Denver Federal Center, MS914

Denver, CO 80225



NASA CASI Price Code Table
(Effective July 1, 1998)

U.S., Canada,

Code & Mexico Foreign

A01 ....... $ 8.00 ....... $16.00
A02 ........ 12.00 ........ 24.00

A03 ........ 23.00 ........ 46.00

A04 ........ 25.50 ........ 51.00

A05 ........ 27.00 ........ 54.00

A06 ........ 29.50 ........ 59.00

A07 ........ 33.00 ........ 66.00

A08 ........ 36.00 ........ 72.00

A09 ........ 41.00 ........ 82.00

A10 ........ 44.00 ........ 88.00

All ........ 47.00 ........ 94.00

A12 ........ 51.00 ....... 102.00

A13 ........ 54.00 ....... 108.00

A14 ........ 56.00 ....... 112.00

A15 ........ 58.00 ....... 116.00

A16 ........ 60.00 ....... 120.00

A17 ........ 62.00 ....... 124.00

A18 ........ 65.50 ....... 131.00

A19 ........ 67.50 ....... 135.00

A20 ........ 69.50 ....... 139.00

A21 ........ 71.50 ....... 143.00
A22 ........ 77.00 ....... 154.00

A23 ........ 79.00 ....... 158.00

A24 ........ 81.00 ....... 162.00

A25 ........ 83.00 ....... 166.00

A99 Contact NASA CASI

Payment Options

U.S., Canada,

Code & Mexico Foreign

E01 ..... $101.00 ....... $202.00
E02 ...... 109.50 ........ 219.00

E03 ...... 119.50 ........ 238.00

E04 ...... 128.50 ........ 257.00

E05 ...... 138.00 ........ 276.00

E06 ...... 146.50 ........ 293.00

E07 ...... 156.00 ........ 312.00

E08 ...... 165.50 ........ 331.00

E09 ...... 174.00 ........ 348.00

El0 ...... 183.50 ........ 367.00

Ell ...... 193.00 ........ 386.00

El2 ...... 201.00 ........ 402.00

El3 ...... 210.50 ........ 421.00

El4 ...... 220.00 ........ 440.00

El5 ...... 229.50 ........ 459.00

El6 ...... 238.00 ........ 476.00

El7 ...... 247.50 ........ 495.00

El8 ...... 257.00 ........ 514.00

El9 ...... 265.50 ........ 531.00

E20 ...... 275.00 ........ 550.00

E21 ...... 284.50 ........ 569.00
E22 ...... 293.00 ........ 586.00

E23 ...... 302.50 ........ 605.00

E24 ...... 312.00 ........ 624.00

E99 Contact NASA CASI

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.

Payment can be made by VISA, MasterCard, American Express, or Diner's Club credit card. Checks or money orders

must be in U.S. currency and made payable to "NASA Center for AeroSpace hfformation." To register, please request

a registration form through the NASA STI Help Desk at the numbers or addresses below.

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to

Canada, Mexico, and other foreign locations. Video orders incur an additional $2.00 handling fee per title.

The fee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained

above--S5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund o11 items you have requested if we have

made an error in your order, if the item is defective, or if it was received in damaged condition, and you contact CASI

within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov

7121 Standard Drive Fax: (301)621-0134

Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publications, Congress

established the Federal Depository Library Program under the Government Printing Office (GPO),

with 53 regional depositories responsible for permanent retention of material, inter-library loan, and

reference services. At least one copy of nearly every NASA and NASA-sponsored publication,

either in printed or microfiche format, is received and retained by the 53 regional depositories. A list

of the Federal Regional Depository Libraries, arranged alphabetically by state, appears at the very

end of this section. These libraries are not sales outlets. A local library can contact a regional

depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British

Library Lending Division, Boston Spa, Wetherby, Yorkshire, England for public access. The British

Library Lending Division also has available many of the non-NASA publications cited in the STI

Database. European requesters may purchase facsimile copy or microfiche of NASA and

NASA-sponsored documents FIZ-Fachinformation Karlsruhe-Bibliographic Service, D-76344

Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, RO. Box

60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service are urged to forward reports to be considered for announcement in

the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all

scientific and technical publications that might support aeronautics and space research and

development. If you have prepared relevant reports (other than those you will transmit to NASA,

DOD, or DOE through the usual contract- or grant-reporting channels), please send them for

consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise

the report will be placed on a public sale at the NASA Center for AeroSpace Information.

Copyrighted publications will be announced but not distributed or sold.



Federal Regional Depository Libraries

ALABAMA
AUBURN UNIV. AT MONTGOMERY

LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596
(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library
Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA
DEPT. OF LIBRARY, ARCHIVES,

AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington
Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS
ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA
CALIFORNIA STATE LIBRARY
Govt. Publications Section

P.O. Box 942837 - 914 Capitol Mall

Sacramento, CA 94337-0091

(916) 654-0069 Fax: (916) 654-0241

COLORADO
UNIV. OF COLORADO - BOULDER

Libraries - Govt. Publications

Campus Box 184
Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway
Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY

231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA
UNIV. OF FLORIDA LIBRARIES

Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA
UNIV. OF GEORGIA LIBRARIES

Govt. Documents Dept.
Jackson Street

Athens, GA 30602-1645

(706) 542-8949 Fax: (706) 542-4144

HAWAII
UNIV. OF HAWAII

Hamilton Library
Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO
UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS
ILLINOIS STATE LIBRARY

Federal Documents Dept.
300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

INDIANA
INDIANA STATE LIBRARY

Serials/Documents Section

140 North Senate Avenue

Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA
UNIV. OF IOWA LIBRARIES
Govt. Publications

Washington & Madison Streets

Iowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS
UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY
UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA
LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.

Prescott Memorial Library

Govt. Documents Dept.
Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE
UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, M E 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND
UNIV. OF MARYLAND - COLLEGE PARK

McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742
(301) 405-9165 Fax: (301) 314-9416

MASSACHUSE'I-I'S
BOSTON PUBLIC LIBRARY

Govt. Documents

666 Boylston Street
Boston, MA 02117-0286

(617) 536-5400, ext. 226

Fax: (617) 536-7758

MICHIGAN
DETROIT PUBLIC LIBRARY
5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN
Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, MI 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA
UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library
309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 626-9353

MISSISSIPPI
UNIV. OF MISSISSIPPI

J.D. Williams Library
106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI
UNIV. OF MISSOURI - COLUMBIA

106B Ellis Library
Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA
UNIV. OF MONTANA

Mansfield Library
Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA
UNIV. OF NEBRASKA - LINCOLN

D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA
THE UNIV. OF NEVADA

LIBRARIES
Business and Govt. Information

Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY
NEWARK PUBLIC LIBRARY
Science Div. - Public Access

P.O. Box 630

Five Washington Street
Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO
UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.

Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK
NEW YORK STATE LIBRARY
Cultural Education Center

Documents/Gift & Exchange Section

Empire State Plaza
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@ i997(_{_(_1126 NASA Langley Research Center, Hampton, VA USA

0 Wa_er "l'_m_e| Flow Vis_M_zafi_m S_dy Tl_ro_gh Pos_s_all _ff 12 N_vel Planform Shapes

O Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;

O Mar. 1996; 130p; In English

O Contract(s)/Grant(s): RTOP 505-68-70-04

O Report No(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

@ To determine the flow field characteristics of 12 plmlform geometries, a flow visualization investigation was conducted

in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin

bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by

injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-

ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10' to 50', and all

investigations were conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-

tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; however, the asymmetric bursting

of these vortices could produce substantial control problems. A wing cutout was fomld to significantly alter the position of

the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were found to effectively generate multi-

ple vortices over the configuration. Vortices from 65' swept forebody serrations tended to roll together, while vortices from

40' swept serrations were more effective in generating additional lift caused by their more independent nature.
0 Author
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19980222493 National Inst. of Environmental Health Sciences, National Toxicology Program, Research Triangle Park, NC USA

Short Term Reprodt_cJJve and _)eve|opmenJ:al ToxMlty of Tribromoaee|ic Acid (CA S No, 75_96_7) Administered in Drink-

_ng Wa_ter to Sprague=Daw_ey Na_ Finat Report

Jul. 28, 1998; 388p; In English
Report No.(s): PB98-165111; RDGT-94009; No Copyright; Avail: CASI; A17, Hardcopy; A04, Microfiche

The potential toxicity of tribromoacetic acid (TBA; CAS No. 75-96-7) was evaluated using a short-term reproductive and

developmental toxicity screen. This study design was selected to identify the process (development; female reproduction; male

reproduction; various somatic organs/processes) that is the most sensitive to tribomoacetic acid exposure. The dose range-finding

study was conducted at concentrations of 0, 30, 100, 300, and 500 ppm of TBA in the drinking water for two weeks. Based on

decreased water consumption in the 500 ppm males and females, the dose levels of 0, 10, 70, and 400 ppm (Groups 1, 2, 3, and

4, respectively) were selected for the main study, which utilized two groups of male rats designed as Group A (non-BrdU treated

animals, 10 rats in Groups 1, 2, 3, and 4) and Group B (BrdU-treated, 5 rats in Groups 1, 2, and 3, and 8 rats in Group 4), and tlu'ee

groups of female rats, designed as Group A (peri-conception exposure, 10 rats in Groups 1, 2, 3, and 4). Group B (gestational

exposure), and Group C (peri-conception exposure, BrdU-treated, 5 rats in Groups 1, 2, and 3, and 8 animals in Group 4). Control

animals received deionized water, the vehicle.
NTIS

Toxicity; Reproduction (Biology); Bromine Compounds; Acetic Acid; Potable Water; Animals

:_9_g_223_26 Iowa Univ., Depts. of Psychology, Iowa City, IAUSA

ChemicM Topography of Effcren_ Projections from fl_e Median Preop_ic Nt_deus _e P_ti_e Monoaminergic Cell Groups
in the Ral.

Zardetto--Smith, Andrea M., Iowa Univ., USA; Johnson, Alan Kim, Iowa Univ., USA; Neuroscience Letters; 1995; ISSN

0304-3940; Volume 199, pp. 215-219; In English; Original contains color illustrations

Contract(s)/Grant(s): NAG5-6171; NRSA F32HL-08349; NIH-HL-14338; NIH-HL-44546; NAGw-4358; Copyright; Avail:

Issuing Activity, Hardcopy, Microfiche

This study examined efferent output from the median preoptic nucleus (MnPO) to pontine noradrenergic and serotonergic

cell groups using an anterograde tracing technique (Phaseolus vulgaris leucoagglutinin, PHA-L) combined with glucose oxidase

immtmocytochemistry to scrotonin (5-HT) or to dopamine-(beta)-hydroxylase (DBH). Injections of PHA-L into the ventral

MNPO resulted in moderate axonal labeling within the region of the B7 and B8 serotonergic groups in the dorsal raphe. PHA-L

labeled fibers and punctate processes were observed in close apposition to many of the 5-HT immunoreactive neurons in these

regions, In contrast, sparse terminal labeling was found within the B5 group in the raphe pontis nucleus, and only trace fiber label-

ing observed in the B3 and B6 groups. Efferents from the MNPO also provided moderate innervation to the A6 and A7 noradren-

ergic groups. PHA-L labeled punctate processes were found most frequently in close apposition to DBH-immunorcactive neurons

at mid- to caudal levels of the locus coeruleus. Some labeled axons were also present within the A7 and A5 groups. Additionally,

a close apposition between labeled MNPO efferents and 5-HT fibers within the lateral parabrachial nucleus was observed, The

results indicate the MNPO provides a topographic innerva- tion of monoaminergic groups in the upper brainstem.
Author
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i_99g{_223(_27 Maine Univ., Dept. of Biochemistry, Walpole, ME USA

Reg_dafi_)n (}f i%'_e_hane ()_idati_)_ in a Freshwater We,|and by Water TaWe Changes and A_(}xia

Roslev, Peter, Maine Univ., USA; King, Gary M., Maine Univ., USA; FEMS Microbiology Ecology; 1996; ISSN 0168-6496;

Volume 19, pp. 105-115; In English
Contract(s)/Grant(s): NSF BSR-91-07315; NAGw-3746; EU-EU5V-CT-94-0499

Report No.(s): DMC-Contrib-288; Copyright; Avail: Issuing Activity, Hardcopy, Microfiche
The effects of water table fluctuations mad auoxia on methane emission mad methane oxidation were studied in a freshwater

marsh. Seasonal aerobic methane oxidation rates varied between 15% mad 76% of the potential diffusive methane flux (diffusive

flux in the absence of aerobic oxidation). On an annual basis, approximately 43% of the methane diffusing into the oxic zone was

oxidized before reaching the atmosphere. The highest methane oxidation was observed when the water table was below the peat

surface. This was confirmed in laboratory experiments where short-term decreases in water table levels increased methane oxida-

tion but also net methane emission. Although methane emission was generally not observed during the winter, stems of soft rush

(Juncus effusus) emitted methane when the marsh was ice covered. Indigenous methanotrophic bacteria from the wetiand studied

were relatively auoxia tolerant. Surface peat incubated under anoxic conditions maintained 30% of the initial methane oxidation

capacity after 32 days of anoxia. Methanotrophs from anoxic peat initiated aerobic methane oxidation relatively quickly after oxy-

gen addition (1-7 hours). These results were supported by culture experiments with the methanotroph Methylosinus trichosporium

OB3b. This organism maintained a greater capacity for aerobic methane oxidation when starved under anoxic compared to oxic

conditions. Anoxic incubation of M. trichosporium OB 3b in the presence of sulfide (2 mM) mad a low redox potential (-110 mV)

did not decrease the capacity for methane oxidation relative to anoxic cultures incubated without sulfide. The results suggest that

aerobic methane oxidation was a major regulator of seasonal methane emission front the investigated wetland. The observed water

table fluctuations affected net methane oxidation presumably due to associated changes in oxygen gradients. However, changes

from oxic to anoxic conditions in situ had relatively little effect on survival of the methanotrophic bacteria mad thus on methane

oxidation potential per se.
Author
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199g_223_2_ Maine Univ., Darling Marine Center, Walpole, ME USA

I_ Sit_ Ana_y_es of _lethane Oxidation Associated with the Roots and R_dzomes of a l_ur Reed_ Sparganiu_ Eurycarpum_
in a Maine Wetland

King, Gary M., Maine Univ., USA; Applied and Enviromnental Microbiology; 1996; ISSN 0099-2240; Volume 62, No. 12, pp.

4548-4555; In English

Contract(s)/Grant(s): NAGw-3746; NSF DEB-91-07315; Copyright; Avail: Issuing Activity, Hardcopy, Microfiche

Methane oxidation associated with the belowgrotmd tissues of a common aquatic macrophyte, the burweed Sparganium

euryearpum, was assayed in situ by a chamber technique with acetylene or methyl fluoride as a methanotrophic inhibitor at a head-

space concentration of 3 to 4%. Acetylene mad methyl fluoride inhibited both methane oxidation mad peat methauogenesis. How-

ever, inhibition of methauogenesis resulted in no obvious short-term effect on methane fluxes. Since neither inhibitor adversely

affected plant metabolism and both inhibited methanotrophy equally well, acetylene was employed for routine assays because

of its low cost mad ease of use. Root-associated methanotrophy consumed a variable but significant fraction of the total potential

methane flux; values varied between 1 mad 58% (mean +/- standard deviation, 27.0% +/- 6.0%), with no consistent temporal or

spatial pattern during late summer. The absolute amount of methane oxidized was not correlated with the total potential methane

flux; this suggested that parameters other than methane availability (e.g., oxygen availability) controlled the rates of methane

oxidation. Estimates of diffusive methane flux and oxidation at the peat surface indicated that methane emission occurred primar-

ily through aboveground plant tissues; the absolute magnitude of methane oxidation was also greater in association with roots than

at the peat surface. However, the relative extent of oxidation was greater at the latter locus.
Author
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19980223(_29 Maine Univ., Darling Marine Center, Walpole, ME USA

Ass(_ciafions of I_ethanotrophs With the Ro(_ts and Rhi_(_mes of Aquatic Vegeta|:io_

King, Gary M., Maine Univ., USA; Applied and Enviromnental Microbiology; Sep. 1994; ISSN 0099-2240; Volume 60, No. 9,

pp. 3220-3227; In English

Contract(s)/Grant(s): NAGw-3746; NSF DEB-91-07315; NAGw-1428; Copyright; Avail: Issuing Activity, Hardcopy, Micro-
fiche
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Resultsofaninvitroassayrevealedthatroot-associatedmethaneconsumptionwasacommonattributeordiverseemergent
wetlandmacrophytesfromavarietyofhabitats.Maximumpotentialuptakerates(V(submaxp))variedbetweenabout1and10
micromolg/(dryweight)h,withnoobviouscorrelationbetweenrateandgrossmorphologicalcharacteristicsoftheplants.The
V(submaxp)correspondedtoabout2x 10(exp18)to2x 10(exp9)methanotrophsg/(dryweight),assumingthatroot-associated
methanotrophshavecell-specificactivitiescomparabletothoseofknownisolates.V(submaxp)variedseasonallyforanaquatic
grass,Calamogrostiscanadensis,andforthecattail,Typhalatifolia,withhighestratesinlatesummer.V(submaxp)waswellcor-
relatedwithambienttemperatureforC.canadensisbutweaklycorrelatedforT.Wifolia.TheseasonalchangesinV(submaxp),
aswellasinferencesfromapparenthalf-saturationconstantsformethaneuptake(K(subapp);generally3to6microM),indicated
thatoxygenavailabilitymightbemoreimportantthanmethaneasaratedeterminant.Inaddition,rootsincubatedunderanoxic
conditionsshowedlittleornopostanoxiaaerobicmethaneconsumption,indicatingthatroot-associatedmetbauotrophicpopula-
tionsmightnottoleratevariableoxygenavailability.Hybridizationofoligodeoxynucleotideprobesspecificforgroup1orgroup
2methylotrophsalsovariedseasonally.Thegroup2-specificprobeconsistentlyhybridizedtoagreaterextentthanthegroup1
probe,andtherelativeamountofgroup2probehybridizationtoC.canadensisrootextractswaspositivelycorrelatedwithV(sub
maxp).
Author
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1998_223_31 Maine Univ., Dept. of Microbiology, Walpole, ME USA

S_rvJva! and Recovery of Metha_o|:ropl_ic Bacteria Starved Under Oxic a_d Anoxic Conditions
Roslev, Peter, Maine Univ., USA; King, Gary M., Maine Univ., USA; Applied and Environmental Microbiology; Jul. 1994; ISSN

0099-2240; Volume 60, No. 7, pp. 2602-2608; In English

Contract(s)/Grant(s): NAGw-3746; NSF BSR-91-07315; Copyright; Avail: Issuing Activity, Hardcopy, Microfiche

The effects of carbon deprivation on survival of methanotrophic bacteria were compared in cultures incubated in the presence

and absence of oxygen in the starvation medium. Survival mad recovery of the examined methanotrophs were generally highest

for cultures starved under auoxic conditions as indicated by poststarvation measurements of methane oxidation, tetrazolium salt

reduction, plate counts, and protein synthesis. Methylosinus trichosporium OB3b survived up to 6 weeks of carbon deprivation

under anoxic conditions while maintaining a physiological state that allowed relatively rapid (hours) methane oxidation after sub-

strate addition. A small fraction of cells starved under oxic and anoxic conditions (4 and 10%, respectively) survived more than

10 weeks but required several days for recovery on plates and in liquid medium. A non-spore-forming methauotroph, strain WP

12, displayed 36 to 118% of its initial methane oxidation capacity after 5 days of carbon deprivation. Oxidation rates varied with

growth history prior to the experiments as well as with starvation conditions. Strain WP 12 starved under anoxic conditions

showed up to 90% higher methane oxidation activity and 46% higher protein production after starvation than did cultures starved

under oxic conditions. Only minor changes in biomass and niorpholow were seen for methanotrophic bacteria starved tinder

anoxic conditions. In contrast, starvation under oxic conditions resulted in morphology changes and an initial 28 to 35% loss of

cell protein. These data suggest that methanotrophic bacteria can survin,e carbon deprivation under anoxic conditions by using

maintenance energy derived Solelyr from an anaerobic endogenous metabolism. This capability could partly explain a significant

potential for methane oxidation in environments not continuously, supporting aerobic methanotrophic growth.
Author

Bacteria; Survival; Recovery
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1998{}223934 Naval Aerospace Medical Research Lab., Pensacola, FL USA

()tolith Responses D_ring Centrffugation A|ong Three Axes o_"Orientatio_
deGraaf, B., Institute for Human Factors TNO, Netherlands; Bos, J. E., Institute for Human Factors TNO, Netherlands; Groen,

E., Institute for Human Factors TNO, Netherlands; Tielemans, W., Royal Netherlands Air Force, Netherlands; Rameckers, F.,

Royal Netherlands Air Force, Netherlands; Mead, A. M., Naval Aerospace Medical Research Lab., USA; Guedry, E E., Univers-

ity of West Florida, USA; Jun. 17, 1998; 24p; In English; Prepared in collaboration with Human Factors Research Inst., Nether-

lands and University of West Florida, Pensacola, FL.

Report No.(s): AD-A350656; NAMRL-1402; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche



Humansperceivetilt bytheotolithsasaresultofshearforcesonthemaculae.Thecurrentstudywasdesignedtoinvestigate
theinfluenceofforcesfromdifferentdirectionsoneyemovementsandtiltperception.Thestudywascomposedofexperiments
inahumancentrifuge.Inthefirstexperiment,oculartorsionandexperiencedtiltduetocentrifugalstimulationwereassessed,
withamaximumof1.5GaccelerationalongtheX-, Y- and Z-axes. In the second experiment, the subjects' estimation of tilt was

recorded during + 1.0 G and -1.0 G centrifugal stimulation along the three axes of the body, with and without visual reference.
Results of an earlier study suggested that the utriculus generates conjugate torsional eye movements, and the sacculus generates

disjunctive torsional eye movements. This hypothesis found support in the present investigation when the behavior of the two eyes

was determined simultaneously. A persistent underestimation of the subjects' tilt perception was registered during stimulation

with centrifugal forces less than or equal 1.0 G. This underestimation of tilt appeared least during stimulation along the longitudi-

nal axis (Z, gain: 0.87), and was more prominent during stimulation along the X- and Y-axes (gain: 0.56 and 0.60, respectively).

The underestimation occurred even though a calibration procedure was used to control for the possible inadequacy of subjects

to adjust intended angles by joy-stick indication. This procedure would exclude such a sensorimotor factor as a cause for the under-
estimation.

DTIC
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IL998_+223+_84 Washington Univ., Seattle, WA USA

The Adapl_ve Effects of V_r_M Jib,terraces: Vesl_bnlo:Oc_dar Reflex and Sim_dator S_ck_ess

Draper, Mark H., Washington Univ., USA; Aug. 07, 1998; 345p; In English

Report No.(s): AD-A350767; AFIT-98-021D; No Copyright; Avail: CASI; A15, Hardcopy; A03, Microfiche

Current virtual interfaces imperfectly simulate the motion dynamics of the real world. Conflicting visual and vestibular cues

of self-motion are believed to result in vestibulo-ocular reflex (VOR) adaptations and simulator sickness, which raises health and

safety issues surrounding virtual environment (VE) exposure. Four experiments were conducted to examine the effects of conflict-
ing visual-vestibular cues through employment of typically occurring virtual interface scenarios. Subjects were exposed for 30

minutes to a head-coupled virtual interface, completing visual search tasks using active, unrestricted head movement rotations.
DTIC

Virtual Reality; Visual Perception; Motion Sickness; Flight Simulators; Reflexes

i_99gg_227 _@3 NASA Langley Research Center, Hampton,VA USA

Aerospace Medicine and Biology: A Contim_i_g BiMiography_ S_q)p_ement 476

Oct. 19, 1998; 23p; In English

Report No.(s): NASA/SP- 1998-7011/SUPPL476; NAS 1.21:7011/SUPPL476; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche

This supplemental issue of Aerospace Medicine and Biology, A Continuing Bibliography with Indexes

(NASA/SP-1998-7011) lists reports, articles, and other documents recently announced in the NASA STI Database. In its subject

coverage, Aerospace Medicine and Biology concentrates on the biological, physiological, psychological, and environmental

effects to which humans are subjected during and following simulated or actual flight in the Earth's atmosphere or in interplanetary

space. References describing similar effects on biological organisms of lower order are also included. Such related topics as sani-

tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and personnel factors receive

appropriate attention. Applied research receives the most emphasis, but references to fundamental studies and theoretical prin-

ciples related to experimental development also qualify for inclusion. Each entry in the publication consists of a standard biblio-
graphic citation accompanied, in most cases, by an abstract.
CASI

Bibliographies; Aerospace Medicine; Bioastronautics; Biological Effects; Exobiology; Indexes (Documentation)

i_99_@227142 Naval Postgraduate School, Monterey, CA USA

Human MMe and FemMe Biodynamic 1Response to [;.'_derwater Exp|osion Events

Oglesby, Douglas B., Naval Postgraduate School, USA; Jun. 1998; 162p; In English

Report No.(s): AD-A350567; No Copyright; Avail: CASI; A08, Hardcopy; A02, Microfiche

Ship survivability is a complex issue. For a ship to remain a viable warfighting asset following damage resulting from enemy

munitions such as mines or torpedoes, the ship's crew must remain sufficiently uninjured to be capable of employing the ship's

weapons systems. Sophisticated computer simulations of human response, such as those made possible by the Articulated Total

Body (ATB) Model, may be used to estimate injury potentials, and thus crew survivability, during underwater explosion events.

With this goal in mind, accelerometer data and video footage recorded during live fire testing were used to generate and validate

4



ATBmodelsforbothaseatedandastandingHybridIII Palthropomorphic Test Device (ATD). Subsequently, these models were

used to estimate the biodynamic response and injury potentials for both male and female human subjects in a vessel subjected to

underwater explosion events. This established a method for evaluating crew survivability for a given underwater explosion
induced deck excitation.

DTIC

Human Body; Biodynamics; Underwater Explosions; Females; Males; Human Beings; Human R eactions

1998@227144 Army Research Inst. of Environmental Medicine, Natick, MA USA

CasuaRy Fwacuati(m by Female Litter Teams Under Hot-Dry Conditions

Santee, W. R., Army Research Inst. of Environmental Medicine, USA; Matthew, W. T., Army Research Inst. of Environmental

Medicine, USA; Gonzalez, R. R., Army Research Inst. of Environmental Medicine, USA; Jun. 1998; 43p; In English

Report No.(s): AD-A350535; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A Defense Women's Health Research Program sponsored protocol was conducted at Yuma Proving Ground (YPG), AZ, on

19-27 September 1995. Four female subjects participated in four activities in a hot, dry environment: walk-rest exercise in

MOPP-0 and MOPP-4 at 3 mph for a maximum of 2 h 40 min and self-paced, two-person litter carriage with a 68 kg (150 lbs)

"casualty" in the same uniforms. Metabolic rates for the walking and self-paced litter carriage tasks were also measured. The

results are summarized in Table 1. For walking in MOPP-0, mean endurance time (ET) was 140 plus or minus 40 min and the

increase in rectal temperature (Tre) was 0.93 plus or minus 0.27 C vs. an ET of 29 plus or minus 8 miu and a Tre of 1.28 plus or

minus 0.40 C in MOPP-4. For the litter carriage the ET values in MOPP-0 and MOPP-4 were 59 plus or minus 35 min vs. 43 plus

or minus 19 min and for Tre the values were 0.69 plus or minus 0.51 C vs. 0.76 plus or minus 0.41. For walking, the increased

physiological strain related to the chemical protective (CP) clothing worn in MOPP-4 was the apparent reason for the reduced

activity time on the second day. During both days of litter carriage, the most common reason for termination was skeletal-muscular
problems rather than heat stress, but the last subject in MOPP-4 stopped with indicators of thermal strain. This suggests that

although muscular-skeletal problems were the proximate limiting factor for most subjects, thermal strain would have occurred

within a short time. Mean results for Tre were compared with values predicted by two models: the Heat Strain Decision Aid

(HSDA) and the SCENARIO model. Comparisons of predictive modeling results to subject responses show reasonable agreement

with mean subject responses for both models.
DTIC
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1[998@223621 NASA Ames Research Center, Moffett Field, CA USA

Ce_J, rifuge Study of Pilot Tolerance |:o AcceleraJJon and the Ef_,ds of Accdera|:iol_ o1_Pi|ot Perfermance

Creer, Brent Y., NASA Ames Research Center, USA; Smedal, Harald A., NASA Ames Research Center, USA; Wingrove, Rodney

C., NASA Ames Research Center, USA; Nov. 1960; 38p; In English

Report No.(s): NASA-TN-D-337; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A research program the general objective of which was to measure the effects of various sustained accelerations on the control

performance of pilots, was carried out on the Aviation Medical Acceleration Laboratory centrifuge, U.S. Naval Air Development

Center, Johnsville, PA. The experimental setup consisted of a flight simulator with the centrifuge in the control loop. The pilot

performed his control tasks while being subjected to acceleration fields such as might be encountered by a forward-facing pilot

flying an atmosphere entry vehicle. The study was divided into three phases. In one phase of the program, the pilots were subjected

to a variety of sustained linear acceleration forces while controlling vehicles with several different sets of longitudinal dynamics.

Here, a randomly moving target was displayed to the pilot on a cathode-ray tube. For each combination of acceleration field and

vehicle dynamics, pilot tracking accuracy was measured and pilot opinion of the stability and control characteristics was recorded.

Thus, information was obtained on the combined effects of complexity of control task and magnitude and direction of acceleration

forces on pilot performance. These tests showed that the pilot's tracking performance deteriorated markedly at accelerations

greater than about 4g when controlling a lightly damped vehicle. The tentative conclusion was also reached that regardless of the

airframe dynamics involved, the pilot feels that in order to have the same level of control over the vehicle, an increase in the vehicle

dynamic stability was required with increases in the magnitudes of the acceleration impressed upon the pilot. In another phase,

boundaries of human tolerance of acceleration were established for acceleration fields such as might be encountered by a pilot



flyinganorbitalvehicle.A specialpilotrestraintsystemwasdevelopedtoincreasehumantolerancetolongitudinaldecelerations.
Theresultsofthetestsshowedthathumantoleranceoflongitudinaldecelerationforceswasconsiderablyimprovedthroughuse
ofthespecialrestraintsystem.
Author

Pilot Performance; Human Tolerances; Flight Simulators; Deceleration; Dynamic Stability; Atmospheric Entry; Centrifuges

199g_227@93 NASA Langley Research Center, Hampton, VA USA

A Fixed-Base=Simulator Study of _he AbRity (ff a P_lo_ to Estab|ish CIo_e Orbits Aro_md the Moon

Queijo, M. J., NASA Langley Research Center, USA; Riley, Donald R., NASA Langley Research Center, USA; Jun. 1961; 56p;

In English

Report No.(s): NASA-TN-D-917; L-1523; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

A study was made on a six-degree-of-freedom fixed-base simulator of the ability of human pilots to modify ballistic trajecto-

ries of a 5 space vehicle approaching the moon to establish a circular orbit about 50 miles above the lunar surface. The umnodified
ballistic trajectories had miss distances from the lunar surface of from 40 to 80 miles, and a velocity range of from 8,200 to 8,700

feet per second at closest approach. The pilot was given control of the thrust (along the vehicle longitudinal axis) and torques about

all three body axes. The information display given to the pilot was a hodograph of the vehicle rate of descent and circumferential

velocity, an altimeter, and vehicle attitude and rate meters.
Author

Circular Orbits; Lunar Landing; Simulators; Lunar Orbits; Orbital Mechanics; Pilot Performance; Descent Trajectories; Lunar

Trajectories

54

MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human engineering; biotechnology; and space suits and protective clothing. For related information see also 16 Space
Transportation.

1998_223933 Naval Aerospace Medical Research Lab., Pensacola, FL USA

CakMafing A He|kepJ, er Pilot's _,_s|:rume_J, Scan PaJ, tern frem DiscreJ, e, 6_M][z Measures of _he Lh_e-of-Sighk The Evalu-

aticm of an A_gor_hm

Jun. 17, 1998; 33p; In English

Report No.(s): AD-A350657; NAMRL-1403; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

In order obtain data to develop and evaluate theories relating instrument scanning to flight performance we recorded the line

of sight (LOS) of student naval helicopter pilots as they flew prescribed maneuvers in a motion-based, high fidelity, instrument

training simulator. These LOS data were discrete, 60 Hz samples of eye pointing. For some types of analysis it is helpful to think

of a scan pattern as a sequence of fixations and to use an averaging algorithtn to transform the 60 Hz data into such a sequence,

a scan path. An appropriate algorithm was identified, developed and evaluated. As part of this evaluation, we developed a String

Similarity measure, SS, a measure of the similarity between two scan paths. The evaluation of the algorithm, consisting of observ-

ing the algorithm's output as a function of the algorithm's parameter values, showed that the algorithm behaved in a sensible fash-

ion, logically consistent with the input data. This increased our confidence in our implementation of the fixation algorithtn. The

SS metric proved to be an informative, useful tool that may have addition uses in the analysis scanning behavior and flight

performance.
DTIC

Helicopters; Scanners; Flight Instruments; Line of Sight; Algorithm, s; Aircraft Pilots

i_99g_22727(_ Army Aeromedical Research Lab., Fort Rucker, AL USA

Effects of Head-S_q_ported Devices en Female Aviaters dm'i_g SimMated Helicopter Missie_s Annual Report

Alem, Nabih, Army Aeromedical Research Lab., USA; May 1998; 122p; In English

Report No.(s): AD-A350472; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

This report describes the work completed during the first project year of this research study. The objective of the study is to

identify safe weight and location limits of head-supported devices worn by female aviators during simulated helicopter rides. The

working hypothesis is that female pilots will tolerate some range of HSD weight moments beyond which their biomechanical and

6



performance responses will deteriorate. The report contains a review of relevant studies followed by detailed description of the

experimental and analytical procedures.
DTIC

Aircraft Pilots; Females; Helicopters; llelmets

1998@227315 Oklahoma Univ., School of Industrial Engineering, Norman, OK USA

A Human Fact(_rs Perspective on Hm_an ExternM L(_ads

Shehab, Randa L.; Schlegel, Robert E.; Palmerton, David A.; May 1998; 29p; In English; Prepared in cooperation with the FAA

Civil Aeromedical Institute, Oklahoma City, OK.

Contract(s)/Grant(s): DTFA02-95-T-80473

Report No.(s): AD-A350729; DOT/FAA/AM-98/13; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Title 14 part 133 of the Federal Code of Regulations (14 CFR 133) titled, "Rotorcraft External Load Operations," describes

the operation and certification rules governing helicopter external load operations. Specifically, part 133.45 addresses rotorcraft

operations involving human external loads (HELs) and the design of personnel lifting devices used in HEL operations, to deter-

mine if there is a need for imposing new regulations on HEL operations, the Rotorcraft Standards Directorate of the Aircraft Certi-

fication Service requested the Civil Aeromedical Institute to review all available accident databases to determine if HEL

operations are unsafe or sufficiently problematic to warrant a change in the existing regulations. This report investigates HEL

accidents, categorizes commercially available equipment used in different personnel lifting operations, and provides human-fac-

tor related recommendations affecting the use of these HEL lifting devices. A review of accident data between 1973 and 1996

from several databases did not reveal any accident trends or highlight any specific safety issues related to HEL operations. A

review of commercially-available HEL equipment showed the devices were designed for either short-term, rescue-type operations

or long-term, work-related activities where the user is required to remain in the device for extended periods of time. Suggestions

concerning the safety, comfort, and use of HEL devices are provided, as well as recommendations that standard operating proce-
dures, training for HEL crew members, and minimal equipment specifications be added to the current regulation.
DTIC

lluman Factors Engineering; Loads (Forces); S@ty

1998@227326 Air Force Research Lab., Human Effectiveness Directorate, Wright-Patterson AFB, OH USA

B_ilding |:he LeM2*R3 Model of Pilo|: Trust and Dynamic W(_rkload A|locaJJon: A Transitio_ of Theory and Empirical

Observa_i(rns _(r C(_ckpit Demonstration F#_al R_7_or¢,,/au, I994 - Oct. 1997

Raeth, Peter G.; Reising, John M.; Feb. 1998; 102p; In English

Contract(s)/Grant(s): Proj-2403

Report No.(s): AD-A350481; AFRL-HE-WP-TR-1998-0046; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

For pilots to accept active decision aids during complex flight scenarios, it is essential that the automation work is in synergy

with aircrew. To accomplish this, the automation must go well beyond menu and macro selections, where the pilot must explicitly

tell the automation what to do and when to do it. It must also transcend "mother may I" approaches, where the automation asks

for permission to proceed, to these traditional barriers, the automation needs a sense of how the pilot will react in a given situation

and, based on that reaction, how much of the workload could be allocated to the automation at any given time. For this purpose,

the authors reviewed the literature on human factors and dynamic function allocation. This literature provided a wealth of informa-

tion on this topic. Based on the current state of the art in this topic area, the authors developed and tested a dynamic model of pilot

trust and workload allocation. This "full degrees of freedom" model transitions human factors theory, as it exists today, into an
engineering application. The resulting model can be combined with other information obtained from static and continuous pro-

cesses to divide the workload and minimize cognitive overload.
DTIC

Cockpits; Human Factors Engineering; Decision Support Systems; Artificial Intelligence; Decision Making; Flight Simulation

1998@22755_ Illinois Univ., Biology Dept., Springfield, IL USA

Ca_ Hydr_p_m_c Life Supp_rt Systems Nesi_ _vas_m t_y Path_ge_s?

Jenkins, David G., Illinois Univ., USA; 1997 Research Reports: NASA/ASEE Summer Faculty Fellowship Program; Dec. 1997,

pp. 77-92; In English; Also announced as 19980227542; No Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche

Hydroponic plants are grown at KSC to develop life support capability for long-term space missions. Such systems can be

invaded by plant- and human-pathogens, potentially causing plant disease (and consequent disruption of life support) or human

disease. This project experimentally tested one method of resisting pathogen invasion: the presence of complex microbial commu-

nities in the plant root zone (rhizosphere). For both plant and human-pathogens, data collected to date show microbial community



complexityresistedpathogeninvasion,independentofmicrobialdensityeffects.Thisresultsuggeststhatattemptstomitigate
pathogensandtheireffectsinhydroponiclifesupportsystemsshouldincludeearlyinoculationwithcomplexmicrobialcommuni-
ties,andprovidesexperimentalevidenceforecologicaltheoryandthevalueofcomplexityinecologicalsystems.
Author

Hydroponics; Inoculation; Pathogens; Closed Ecological Systems; Plant Diseases; Plants (Botany)

1998_22756 [ Washington State Univ., Biological Systems Engineering, Pullman, WA USA

_odeling Nutrien_ _ineral Transport in Advanced Life Support Systems

Pitts, Marvin, Washington State Univ., USA; 1997 Research Reports: NASA/ASEE Summer Faculty Fellowship Program; Dec.

1997, pp. 209-218; In English; Also amaounced as 19980227542; No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche

Mass transfer of plant and human nutritional minerals in a Biological Advanced Life Support (BALS) was simulated in a

dynamic simulation computer program to determine if deficiencies or toxic levels of minerals would develop ha plant or human

diets in a BALS. The physical system modeled included one crew member, a biologically active nutrient recovery unit, sufficient

plants and hydroponics growing equipment to meet the sustained food requirements of the crew, external resupply of nutrients

and an external sink for unrecovered minerals. Crops grown were soybeans, potatoes, wheat, rice and a mixture of green leaf vege-

tables. Percentages of each crop ha the diet were similar to the crop mixture proposed for BIO-Plex, a BALS testbed. Enough of

the edible portion of crop mixture to meet the crew's energy needs was ingested daily. Crew waste mad inedible plant tissue were

decomposed in the nutrient recovery unit, where a portion of the minerals in the waste stream were leached and transferred to the

plant nutrient system. As plants grew, they removed minerals essential for plant growth from the solution, leaving nonessential
minerals to accumulate in the solution. Unrecovered minerals were removed from the BALS, and mineral deficiencies in the crew

diet or plant nutrient solution were made up from external resupply. Three scenarios of mineral recovery were simulated (full

recovery, no recovery and partial recovery) to determine if harmful levels of minerals develop in the human diet and in the nutrient

solution, how long the nutrient solution could be used before toxic concentrations exist in the solution, mad the level of mineral

resupplied needed to support a BALS. Simulation results indicated that the human diet is (without supplementation) deficient ha

some mineral levels, mad contains excess, but not harmful, levels of many minerals. Plant deficiency levels mad the accumulation

of toxic concentrations of minerals in the nutrient system was dependent on the recovery of minerals in the bioreactor. Under par-

tial recovery conditions, 11 grams/(person day) of human mad plant nutrient minerals from external sources will be needed, mad

fluoride will build up to toxic levels in the nutrient solution in 1.25 years. The simulation was verified for correctness with the

databases used, but these results should be used with caution because the databases used were incomplete, and required a number

of simplifying assumptions for use ha the simulation. Improving the nutritional databases and transfer data is needed before this
simulation's results are used with confidence.

Author

Closed Ecological Systems; Computerized Simulation; Minerals," Mass Transfer," Vegetation Growth," Nutrients
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